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ABSTRACT 

A survey questionnaire, directed to determining 
maintenance administrative ratios, was mailed to 3,685 nation-wide 
companies. Of the 509 responses, 502 were sufficiently complete to 
use in the study. The survey data are presented in the form of charts 
and tables, grouping the companies by the type of manufacturing 
reported. Each data table is prefaced by a discussion of the factors 
related to the ratio and is followed by a brief analysis of findings. 
The survey presents a profile of reporting companies (total number of 
employees, type of manufacturing, mergers and austerity programs) . 
Data are then presented ons the number of total plant employees per 
maintenance employee, the number of maintenance hourly employees per 
maintenance supervisor, the number of maintenance hourly employees 
per maintenance staff planner, how maintenance work is measured, time 
spent on construction and alterations, length of training program for 
hourly maintenance personnel, the use of special technicians and 
industrial engineers in maintenance, the ratio of miaintenance hourly 
employees to special -technicians and to industrial engineers, the 
number of maintenance hourly employees per stores employee, and the 
number of maintenance hourly employees per maintenance staff 
employee. (AG) 
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Preface 



This report, prepared by Albert Ramond and Associates, Inc., summarizes the data as reported by the companies participating 
in the Maintenance Administrative Ratios Survey conducted earlier this year. This data for each company reported herein 
has been maintc..aed on a confidential basis so that the information for any specific company cannot be identified. 

METHOD 

Survey questionnaries were mailed to 3,685 nation-wide companies and 509 replies were received. These returns were 
reviewed for completeness and 502 companies, representing 748,745 employees, were finally selected. The screened 
returns were then coded and forwarded to a service bureau which tabulated the data provided in the report. 
The ratios in this report are average ratios weighted by the number of firms reporting. 

FORMAT 

The participating companies have been grouped by type of manufacturing reported. For convenience, data has been 
provided separately for ten industries representing the largest number of returns. Each data table is prefaced by a discussion 
of the factors relating to the ratio and followed by a brief analysis of findings. Participating companies are encouraged 
to interpret the data in terms of their particular company and industry. 

OVERVIEW 

It is the intent of this survey to provide to operating management "guidehnes" for maintenance operations based on current 
industry practices. Judgments regarding the efficiency or effectiveness of maintenance activities among the industries 
cannot be made, and it should be remembered that the data in this report identifies present operating conditions and 
not the attainable levels of maintenance performance. 

To provide a basic orientation to this report, the following are the average characteristics of the typical company par- 
ticipating in the survey: 

Average Participating Company 



Total Plant Employees: 
Maintenance Craft and Trades Hourly; 
Maintenance Staff Employees: 
Storekeeping Personnel: 
Construction and Alterations Work: 
Special Maintenance Technicians: 
Maintenance Planners: 
Apprenticeship Program: 
Industrial Engineers in Maintenance: 
Type of Measurement: 
Mergers and Acquisitions: 
Austerity Programs: 



1,093 

6% of Total Plant Employees 

7% of Maintenance Hourly Force 

3% of Maintenance Hourly Employees 

23% of Total Maintenance Man-Hours 

3% of Total Maintenance Hourly Manpower 

4% of Maintenance Hourly Force 

Not Used 

Not Used 

Estimates 

None in The Last Three Years 
None in The Last Three Years 
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I. Profile of Reporting Companies 



SCOPE 

The participating companies have been grouped according to type of manufacturing reported. The industry groupings 
shown in the following graphs have been used consistently in the data presented in this report. When the data is provided 
for a small number of companies, the information may be of interest, but should not be used as typical of company 
practice in that industry or industrial group. 

DATA 

Distribution of Reporting Companies by Industry and Number of Total Plant Employees 



TOP TEN REPORTING INDUSTRIES 
(364 Companies) 



INDUSTRY 

Chemical t nd 
Allied Products 

Fabricated Metal 
Products 

Pood and 
Kindred Products 

Paper and 
Allied Products 

Rubber and Plastics 



Primary Metal 



Machinery , 
Nonelectrical 



Electricel Equipment 



EtKtronici 



Stone, City. Glass 




KEY 

E23 ) 100 EmpioyMi 
cm tOl-500 EnplovMi 
&01'1.000 Empl07«» 
I Over 1.000 EmployMi 



to 70 30 40 50 60 70 
Number of Reporting Compantel 
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ALL REPORTING INDUSTRIES 
(S02 Companies) 



INDUSTRIAL 
GROUP 



Heavy Fabricating 
Light Fabricating 
Heavy Process 
tight Process 
Services 
Miscellaneous 




KEY: 

f/yj 1 IOC Employ eel 
I. _\ lOI'SOO Empioyeei 
Kffti'rf SOM.OOO Empioyeee 
HH Over 1.000 Employeet 



25 do 75 100 125 160 175 200 
Number of Meportirtg Companies 



Composition of Industrial Groups by Industry and Number of Companies Reporting 



Heavy Fabricating (77) - 



Light Fabricating (118) 



Electrical Equipment {7P.)', Aerospace (12): Machinery 
Nonelectrical (23); Transportation Equipment (13); 
Ordnance (1); LumberWood (6). 
Fabricated Metal Products (72); Printing (1 1); Leather 
(4); Furniture (3); Electronics (20); Instrument*^ 
Camerai (fi). 



HeeMy ProcMi (184) 

Light Proceee (60) - 
SeivicM (30) - 



Miecellaneout (25) 



Chemicals {73): Paper (37): Rubber (26); Primary 
Mttil (24); Stone, Clay. Glasa (19); Petroleum (6). 
Foods (48): Textiles (7): Apparel (3); Tobacco (1). 
Hospitals (6); Education (5); Government (5); Snter 
teinment (1); Navy^Ait Force ease (4); Office Build* 
ings (3): Airlines (1); Research-Science (14). 
Industries were rK>t identified. 
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Distribution of Reporting Companies by Type of 



Manufacturing and Number of Total Plant Employees 



AU COMPANIES 
TYPE OF MANUFACTURING 



ALU COMPANIES 
•DUMBER OF TOTAL PLANT EMPLOYEES 




100% « so;! COMPANIES 



100% » 602 COMPANIES 



ANALYSIS 



The ratios and other data contained in the balance of the report have been computed as weighted averages based on the 
number of firms reporting in either an industry or industrial group. An individual company should, therefore, consider 
its relative ranking in the industrial groups, regarding type of manufacturing and number of employees, prior to relating 
the guidelines to its maintenance operations. A company with under 100 total plant employees should, for example, 
consider the fact that 95% of the companies in our sample had over 100 employees. Practices may differ substantially 
by plant si/e even in the same industry. 

Within the major industrial groups, a single industry may dominate the average ratio. In the Light Fabricating group, 
for example, the Fabricated Metal Products industry consittutes 61% of the total number of firms in the group. Maintenance 
practices in the Instruments-Cameras industry will have only one*tiinth the weighting of Fabricated Metal Products 
in the group average. 

MERGERS AND AUSTERITY PROGRAMS (Optional questions on survey questionnaire) 

Of the participating companies, 146 (30%) have been involved in a merger or acquisition in the past three years. Of 
the 146 positive replies, 126 (86%) reported no change in the maintenance administrative staff, with 13 (9%) reporting 
an increase and 7 (5%) reporting a decrease. 

The reported effect of mergers on maintenance supervision is roughly the same. Of the 146 positive responses, 127 (87%) 
reported no change with 15 (10%) reporting an increase in the number of supervisors, and 4 (3%) reporting a decrease. 

The effect of austerity programs on maintenance, production and salaried employees cannot be judged with precision 
from the reports received. Many respondents indicated that they did not know the effect of austerity programs on 
production or salaried employees. It is also apparent from the returns that some austerity programs were directed 
at costs other than labor. 

153 (31%) of the participating companies reported some form of austerity program in the last three years. The severity 
of cutbacks ranges from 50% to 09?' witli 20% a common figure. 

The survey shows layoffs or transfers of personnel occurring most frequently in the Food, Chemical, Metal Fabricating, 
and Blectrotiic industries, but considering the small tnimber of returns, conclusions are difficult to make. 
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II. M^iiitenaRce Manpower Requirements 



SCOPE 

The size of the maintenance I'prce in relation to total plant employment is determined by a large number of complex 
variables. Consideration must be given to factors such as the age and complexity of equipment in the plant, the economic 
importance of production downtime and management's policies regarding the level or quality of maintenance activity 
that is desired. The guidelines presented here should, therefore, be interpreted by an individual company in terms of 
its own particular situation. 

The following graphs present the average ratios, by industry,of the number of Total Plant Employees per Maintenance 
Hourly Employee. The Total Plant Employee category includes management, supervisory and technical employees with 
the maintenance hourly classification including all craft and trades personnel but excluding janitorial and utilities employees. 

DATA 



TOP TEN REPORTING INDUSTRIES 
(364 Companies) 



INDUSTRY 

Chemical and 
Allied Products 

Fabricated Metal 
Products 

Food and 
Kindred Products 

Paper and 
Allied Products 

Rubber and Plastics 



Primary Metal 




Machinery 
Nonetectrtcat 



Electrical Equipment 
Electronics 
Stone. Clay. Glass 




60 



Number ol Total Plant Emploveel 
ptt Maintenance Employee 



ALL REPORTING INDUSTRIES 
(502 Companies) 



INDUSTRIAL 
GROUP 



Heavy Fabricating 
flight Fabrtcating 
Heavy Process 
Light Process 
Services 
Miscellaneous 




10 20 30 40 

Number ol Total Plant Employees 
per Maintenance Employee 



50 



ANALYSIS 

For all companies responding to the survey, the average ratio of Total Plant Employees to Maintenance Hourly Employees 
is 17:1. Expressed differently, this means that 6% of Total Plant Employees are Maintenance Hourly Personnel. There 
is a significant variation between industrial groups with the process industries reporting over twice as many maintenance 
employees relative to total employment compared to the fabricating group. By industries, the variation is even more 
pronounced, ranging from 6:1 for Primary Metal to 41:1 for the Electronics and Electrical Equipment Industries. 
The wide variations in the ratio appear to be directly related to the degree of mechanization present in each industry. The 
Process industries, where large amounts of capital equipment have been substituted for direct labor, require more maintenance 
men to service the equipment. Additionally, the high cost of production downtime, coupled with the intensive, round*t.he- 
clock operation of expensive automated equipment, makes deferred maintenance uneconomical. Maintenance manpower 
must be available on each shift if excessive downtime costs are to be avoided. 



III. Supervising the Maintenance Force 



SCOPE 

The number of maintenance employees a supervisor can effectively control is to a large degree determined by the nature 
of the maintenance department organi7>ation. In companies where supervisors are required to plan and schedule the 
work, oversee craft training efforts and monitor direct labor performance, the ratio of hourly employees per supervisor 
will be lower than the ratio in companies where management has established maintenance staff functions to provide 
these necessary services. The skill level of the maintenance hourly force and tlie physical plant area must also be considered 
when determining the proper hourly to supervisory ratio for an individual company. 

The following graphs present the average ratios, by industry, of the number of hourly maintenance employees per supervisor. 
The maintenance hourly classification includes all craft and trades employees (excluding utilities and janitorial personnel). 
The supervisory category includes all foremen and first-line supervisors engaged in controlling the maintenance houdy force 
with the exception of working lead men or crew leaders* 

DATA 



TOP TEN REPORTING INDUSTRIES 
(364 Companies) 



INDUSTRY 

Chemical and 
Allied Products 

Fabricated Metal 
Products 

Pood and 
Kindred Products 

Paper and 
Allied Products 

Rubber and Plastic; 



Primary Metal 

Machinery 
NonelKtrtcal 

Electrical Equipment 
Electronics 
Stone. Ci4y, Glass 
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3 6 9 12 

Number of Mnintenance Hourty Empioyeet 
p«r Miintenanee Supervisor 



15 



INDUSTRIAL 
GROUP 



ALL REPORTING INDUSTRIES 
(502 Companies) 



I 



I 



1 



Heavy Fabricating 
Light Fabricating 
Heavy Process 
Ltght Process 
Services 
Miscellaneous 



12 




0 3 6 9 

Number of Maintenance Hourly Empioyeet 
per Meintenence Supervisor 



15 



ANALYSIS 

For all reporting industries, the average ratio of maintenance hourly employees per supervisor is 11:1. There is a slight 
variation in the ratio among the various industries ranging from 8: 1 in Paper and Allied Productjs to 13:1 for the Electrical 
Equipment and Stone, Clay and Glass industries. There is no significant variation in the ratio among industrial groups 
based on type of manufacture. 

It is interesting to note that in production departments, an hourly to supervisory ratio of 20: 1 or greater is not uncommon. 
This may be attributed to the fact that for years management has recognized th^ need and provided extensive staff support 
to production supervisors in the areas of production planning and control, scheduling, estimating, and work measurement 
systems. The maintenance supervisor, however, has, in most cases, not been provided with the equivalent staff support 
and as a result can effectively control fewer hourly employees than his counterpart in production* 
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IV. Planning Maintenance Work 



SCOPE 

The general term "Maintenance Planning" actually includes three basic kinds of planning: long-range, short-range and 
job planning. Long-range planning is typically concerned with major equipment and facility requirements from one to 
ten years in the future. Short-range planning refers to activities such as furnaco rebuilds or major machinery overhauls 
that are cyclical in nature and will be required within a one year period. Job planning, as a staff function, is a relatively 
recent development and refers to the very short term detailing of maintenance jobs for hourly craft and trades personnel. 
The following graphs present the average ratio of the numbei of maintenance hourly employees per maintenance staff 
planner. The maintenance staff planner classification includes all peisonnel in staff capacities who plan maintenance 
work excluding planning that is performed on a part-time basis by maintenance supervisors. The maintenance hourly 
classification includes all hourly craft and trades, personnel (excluding utilities and janitorial employees). 

DATA 



TOP TEN REPORTING INDUSTRIES 
(364 Companies) 



INDUSTRY 

Chef tical and 
Allied Products 

(fabricated Metal 
Products 

Pood and 
Kindred Products 

Paper and 
Allied Products 

Rubber ind Plastics 



Printer V Metal 



Machinery . 
Nonelectrical 



Eiectricai Equipment 



Electronics 



Stone. Clay. Glass 




50 



Number of Matntenance Hourly Employees 
p«r Maint«n«nc« Staff Planner 



60 



INDUSTRIAL 
GROUP 



AIL REPORTING INDUSTRIES 
(602 Companies) 




hinmber of Maintenance Hourly Employees 
per Maintenance Staff Planner 



ANALYSIS 

For all reporting industries, the average ratio of maintenance hourly employees to maintenance staff planners is 28:1. 
There is a wide variation in the ratio among industries ranging from 11:1 for Electrical Equipment to 59:1 for the Non- 
electrical Equipment industry. It is important to note that the limited scope of this' survey did not permit the separation 
of the total planning effort into its three basic types. The significant variation in the ratio among industries may, therefore, 
be attributed to the different types of planning that is performed. Companies which perform mostly long- and short-range 
planning will have a much higher ratio of hourly employees per planner than companies where detailed job planning is 
a standard practice. 

It has been our experience that while many companies do long- and short-range planning, job planning is a new concept 
and is not yet a widespread practice. For companies who do detailed job planning, the above ratios will appear rather 
high and should be adjusted accordingly. 
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V. Measuring Maintenance Work 



SCOPE 

Many techniques for measuring and controlling maintenance activities are presently available to management. There Is, 
however, a considerable variation in the accuracy achieved by the various techniques ranging from rough job estimates 
prepared by hourly craftsmen to detailed work standards based on engineered standard data. Any company, when 
selecting a particular techniqi^e, must examine the nature of its maintenance work, the information available about the 
work, and the end use or purpose of the measurement system. 

The cost benefits achieved by implementing a well-designed, effective maintenance work measurement program can be 
quite dramatic. In companies without a measurement and control program, maintenance labor performance is generally 
found to be 50% to 60% of a Fair Day's Work level-sometimes even less. The implementation of an effective measurement 
program often boosts this performance up to 75% to 80%. In terms of manpower, this fiieans accomplishing the same 
amount of work with one-fifth to one-third fewer employees. 

The following tables show the type of measurement presently being used by the companies responding to the survey. 
Many companies reported use of several techniques and as a result percentages will not necessarily add to 100%. 

DATA 



Top Ten Reporting Industries 
(364 Companies) 



Inchittry 


*v 


' / 




'J 


'/ 


/ 


Chomlcal and Atlisd Products 


16% 


84% 


20% 


13% 


8% 


10% 


Fabricated Mttal Products 


12% 


83% 


5% 


13% 


3% 


19% 


Food and * .indr«d Products 


10% 


66% 


9% 


21% 


7% 


28% 


and Alliad Products 


11% 


88% 


6% 


21% 


6% 


15% 


Rubbar and Plastics 


19% 


81% 


5% 


10% 


10% 


19% 


Primary Matat 


12% 


81% 


14% 


19% 


19% 


5% 


Machinary, Nonalactricat 


9% 


81% 


0% 


19% 


5% 


10% 


Elactrical Equipment 


23% 


88% 


12% 


12% 


6% 


24% 


Elactronics 


10% 


83% 


0% 


33% 


11% 


6% 


Stona, ClAy. Glass 


10% 


82% 


6% 


12% 


6% 


6% 


Avarage - AH Groups 


14% 


82% 


14% 


19% 


9% 


19% 



Typa of Maasuremant used- 
Parcant of Firms Raporting 



All Reporting Industries 
(502 Companies) 



Industrial Group 

Haavy Fabricating 
Light Fabricating 
Heavy Procass 
Light Procass 
Services 
Miicallanaous 

Average - All Groups 



14% 85% 

14% 72% 

15% 83% 

14% 67% 

8% 61% 

20% 66% 



<r ❖ 

8% 23% 6% 11% 

3% 25% 5% 13% 

12% 15% 9% 11% 

12% 22% 10% 27% 

14% 33% 14% 14% 

10% 20% 0% 25% 



14% 79% 9% 19% 8% 15% 



Type of Measurement used- 
Percent of Firm* Reporting 



ANALYSIS 

It is apparent from the data that the overwhelming majority of reporting companies rely upon job estimates for measuring 
maintenance work. Estimates are the simplest and least cost / method of measurement and can be readily implemented. 
The estimates approach, however, typically results in only a minor improvement in work performance. Estinates are 
usually based on either existing levels of performance or historical data rather than attainable levels of performance, 
in addition, all estimates have the inherent weakness of inconsistency. 
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VI. Construction and Alterations Requirements 



SCOPE 

Maintenance managers are being more and more frequently asked by management to compete with outside contractors 
on construction and alteration projects. Soaring contractor costs, as well as major communication difficulties between 
company design engineers and contractors, make "doing it ourselves" appear relatively attractive. 

Management, however, must remember that the prime objective of the maintenance de partment is the preservation of plant 
facilities and equipment at the lowest possible cost. Construction and alterations requirements must not affect the quality 
of normal maintenance activities. Conventional "make" or "buy" analysis should be applied to construction projects and 
factors such as skills required, availability of manpower and schedule compliance must be considered as part of the 
total costs. 

The following tables present the average percent of total maintenance man-hours devoted to construction and alteration 
projects by the companies participating in our survey. 

DATA 



Top Ten Reporting industries 
(364 Companies) 



All Reporting Industries 
(S02 Companies) 



Industry 


Industry 












Ovtr 


Averaflt 


0% 


10% 


20% 


30% 


40% 


S0% 


Chemical and Allied Products 


22% 


3% 




28% 


25% 


11% 


3% 


Fabricated Metal Prcxlucts 


22% 


8% 


25% 


37% 


15% 


7% 


8% 


Food and Kindred Products 


22% 


4% 


38% 


19% 


23% 


10% 


6% 


Paper artd Allied Products 


19% 


11% 


28% 


38% 


14% 


3% 


6% 


Rubber and Plastics 


21% 


8% 


20% 


32% 


32% 


8% 


0% 


Primary M$*al 


1S% 


13% 


3J% 


50% 


4% 


0% 


0% 


Machinery. Nonelectrical 


24% 


4% 


26% 


30% 


22% 


9% 


9% 


Electrical Equipment 


m 


0% 


9% 


32% 


?7% 


14% 


18% 


Electronics 


38% 


5% 


5% 


1S% 


1S% 


30% 


30% 


Stone, C^ay, Glass 


30% 


0% 


11% 


22% 


33% 


28% 


6% 


Average - All Industries 


23% 


6% 


2G% 


30% 


21% 


10% 


7% 



Percent of Work on Construction/Alterations 
Percent of Companies Reporting 



Induttty 
Heavy Fabrlcatini) 
LiQht Fabricatini) 
Heavy Process 
Light Process 
Services 
Miscellaneous 

Average - All Croups 



Industry 












Ovtr 


AvertQ^ 


0% 


10% 


20% 


30% 


40% 


60% 


2S% 


4% 


22% 


26% 


24% 


13% 


11% 


2S% 


8% 


22% 


30% 


16% 


13% 


11% 


21% 


6% 


27% 


34% 


22% 


8% 


3% 


21% 


5% 


38% 


20% 


24% 


8% 


5% 


26% 


8% 


27% 


24% 


10% 


13% 


18% 


26% 


4% 


16% 


32% 


20% 


16% 


12% 


23% 


6% 


26% 


29% 


20% 


11% 


8% 



Percent of Work on Construction/Alterations 
Percent of CompaniM Reporting 



ANALYSIS 

For all reporting companies, 23% of total maintenance hours are spent on construction and alteration projects. There 
is a significant variation among industries, ranging from 15% in Primary Metal to 38% in the Electronics industry. 
This variation may be attributed to the significantly different nature of construction projects in the two industries. 
Construction activities in the Electronics industry typically consist of a large number of small alterations projects which 
are very difficult to contract out. In Primary Metal, however, the projects are usually much more extensive, requiring 
large amounts of manpower on multiskilled operations. 
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VII. Training Hourly Maintenance Personnel 



SCOPE 

In many highly mechanizf^d plants, the margins of profit and loss are, to a large exte-U, determined by the quality and 
effectiveness of maintenance. The dependability and availability of complex equipment are a function of how well the 
maintenance operations are performed. To ensure the continued effectiveness of maintenance in modern plants, whatever 
the size, the training of maintenance personnel is essential. 

The following tables present the percentage of companies participating in the survey who use apprentice programs and 
the length of these programs when employed, 

DATA 



Top Ten Reporting Industries All Reporting Industries 

(364 Companies) <502 Companies) 





No Program 


2 Years 


3 Years 


4 Years 


Other 














Chemical anci Allied Prcxlucts 


46% 


12% 


10% 


32% 


1% 












Other 


Fabricated Metat Products 


68% 


11% 


t% 


19% 


1% 


Industry 


No Program 2Y«ers 


SYeers 


4 Years 


Food and Kindred Products 


64% 


15% 


4% 


23% 


4% 


Heavy Fabricating 


74% 


7% 


3% 


12% 


4% 


Paper and Allied Products 


41% 


5% 


8% 


38% 


8% 


Light 'fabricating 


67% 


8% 


2% 


22% 


1% 


Rubtier arid Plastics 


80% 


0% 


4% 


12% 


4% 


Heavy Process 


48% 


7% 


10% 


32% 


3% 


Primary Metal 


2d% 


4% 


17% 


46% 


4% 


Light Process 


57% 


15% 


3% 


22% 


3% 


Machlr>ery. Nonelectrical 


87% 


0% 


4% 


9% 


0% 


Services 


78% 


3% 


3% 


13% 


3% 


Electrical Equipment 


77% 


14% 


0% 


9% 


0% 


Mi$cellaneoi*s 


64% 


8% 


12% 


16% 


0% 


Electronics 


85% 


5% 


5% 


5% 


0% 


Average ~ All Groups 


61% 


8% 


6% 


23% 


2% 


jtone, Clay, Glass 


53% 


5% 


5% 


37% 


0% 














Average ~ All Industries 


68% 


9% 


G% 


24% 


3% 




Length of Apprentice Program 
















Percent of Firms Reporting 







Length of Apprentice Program 
Percent of Firms Reporting 

ANALYSIS 

Fully 61% of participating companies do not have a maintenance apprentice program. This varies from 29% without 
Maintenance Apprentice Programs in the Primary Metal industry to 87% without such programs for the Nonelectrical 
Equipment group, 

This significant variation in the utilization of apprentice programs may be attributed to the complexity of equipment 
found in different industries. The Process industries, with large amounts of complex automated equipment, require 
large numbers of skilled craftsmen to maintain and service these operations. One means of obtaining these skilled main- 
tenance craftsmen is by implementing an apprentice training program. 
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VIII. Special Maintenance Technician Requirements 



SCOPE 

The sophistication of modern automat^ J equipment demands an equal technical sophistication of maintenance personnel. 
In-line machines with advanced control and sensing devices permit long series of interdependent operations and also 
allow for more stringent operating tolerance capabilities. Downtime for this type of operation becomes extremely costly. 

The following graphs present the percentage of reporting companies that use special tecnnicians in maintenance and 
the ratio of maintenance hourly employees to special technicians when they are used. Special mainteriaucc technicians 
are defined as those employees requiring special skills such as numerical control technicians, vibration analysis technicians 
and electronic maintenance technicians. 



DATA 



TOP 



INDUSTRY 

CherPicsl «nd 
Allied Products 

Ptbricated Metal 
Product! 

Pood and 
Kindred Products 

Pa^t end 
Allied Products 

Rubber and Plasties 



TEN REPORTING INDUSTRIES 
(364 Companies) 



38 I 
llllllll '6% 



Primary Metal 



Machinery 
Nonaiecirical 



Electrical Equipment 



Electronics 



Stone. Clay. Glass 
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ANALYSIS 

Special maintenance technicians are used in 55% of th** companies participating in the survey. Where special technicians 
are used, the average ratio of maintenance hourly employees per technician is 33: L 

There is a substantial variation among industries in both the use of special technicians and the ratio of hourly employees 
per special maintenance technician. It is important to note that this variation may not teflect an actual difference in 
requirements for special technical skills. Many companies Imve upgraded the skill levels of their craftsmen rather than 
employ special technicians. 
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IX. Industrial Engineers in Maintenance 



SCOPE 

During the past ten years, automation, greater mechanization and rising labor zni material costs have increased maintenance 
costs generally to the point whe'-e control \% vital if companies are to stay in business. Industrial engineering principles 
and techniques, well proven in the production area can, if properly applied, greatly aid management . in establishing this 
control. Methods improvement, work simplificiation, work measurement and cost controls programs can substantially 
improve maintenance operations. 

The following graphs present the percent of companies by industries that have industrial engineers assigned to maintenance 
and the ratio of maintenance hourly employees to industrial engineers where used. Industrial engineers are defined as 
employees required to maintain and administer methods, procedures and measurement programs. 
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ANALYSIS 

In our survey, only 40% of the companies reported having industrial engineers assigned to maintenance* The average ratio 
of maintenance hourly employees to industrial engineers, where used, is 67:1. There is a substantial variation among 
industries for both the frequency of use and the number of industrial engineers per maintenance hourly employees* 

It is apparent from the data that management does not exercise the same degree of control of maintenance operations as 
production operations. The use of industrial engineers may, however, be somewhat higher than the data indicates. Many 
companies with decentralized operations, for example, do not assign industrial engineers to maintenance but provide con* 
suiting services on an as-required basis. Also the number of hourly employees an industrial engineer can effectively 
administer depends on the availability of support personnel such as planners, estimators and standard applicators. 



X. Maintenance Storekeeping Requirements 

SCOPE 

The proper control of maintenance spare parts, materials and supplies is an important factor in reducing maintenance 
costs to a minimum. In many plants there is a tendency to underestimate the importance of proper control in this area. 
Few people realize how often mechanics must go to the storeroom and how much this costs. A review of work orders 
would probably reveal that 80% to 85% of all maintenance jobs take less than two hours. Most of these jobs require at 
least one trip to the storeroom. 

The following graphs present the average ratios, by industry, of the number of maintenance hourly employees per stores 
employee. 
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ANALYSIS 

For a'l reporting companies, the average ratio of maintenance hourly employees per storeroom clerk is 38:1. The ratio 
varies from 29:1 in the Food industry to 53:1 for the Nonelectrical Machinery group. 

This variat'on may be attributed, at least in part, to the degree of utilization of electronic data processing equipment 
for storeroom control. Where EDP equipment is utilized for inventory control, record keeping, and other routine clerical 
tasks, fewer stores clerks are usually required to service the maintenance hourly force. 

For an individual company, many other factors affect the number of stores clerks that are necessary. Companies will 
require comparatively more stores personnel if the practice is for clerks to deliver materials to job sites. Also, how 
well the stores area itself has been planned will influence the number of personnel required. 
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XI. Maintenance Total Staff Manpower 



SCOPE 

Management's experience with production control has proven that best results are obtained when work input control 
and work performance control are kept separate. The application of this concept to maintenance operations has, however, 
been a relatively recent development. Staff specialists in maintenance are increasingly being used to perform planning, 
conduct methods improvement programs, establish and administer work measurement programs and provide general 
advisory services to line management. As the economic advantage becomes more apparent, there will be a corresponding 
increase In the staff support available for maintenance operations. 

The following graphs present the average ratios, by industry, of the number of maintenance hourly employees per main^ 
tenance staff employee. Included as maintenance staff are planners, clerks, stores personnel and industrial engineers assigned 
to maintenance. 
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ANALYSIS 

The average ratio of maintenance hourly employees per maintenance staff employee is 14:1 for all the companies ourveyed. 
Expressed differently, maintenance staff personnel represent 7% of the total maintenance hcurly work force. The ratio 
varies by Industry, ranging from 8:1 in Electronics to 19:1 in Primary Metdl. 

It is apparent from the data that the maintenance manager receives less staff support than his counterpart in production, 
where a ratio of direct hourly to staff employees of 7:1 is not uncommon. Of equal importance is the composition 
of the maintenance staff force compared to production staff. There are typically fewer control staff employees, such as 
planners and industrial engineers in the maintenance staff force compared to production staffs. It is the input co.itrol 
employees that contribute the most in improving the efficiency of direct labor utiti?;ation. 
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ADMINISTRATIVE 
MANAGEMENT 



COMPENSATION 
MANAGEMENT 



MAINTENANCE 
MANAGEMENT 



OFFICE 
MANAGEMENT 



PRODUCTION 
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Organizational studies, implementation of departmental and 
divisional structures, personal performance evaluation, oper« 
ating controls. Auditing and training Industrial Engineering 
departments. Supervisory development programs. 

Incentive programs and work measurement for both direct 
and indirect workers, comparative compensation studies, 
basic compensation for executive, sales, salaried, produc* 
tion and maintenance workers. 

Organizing plant engineering and maintenance functions: 
developing systems and procedures for planning, scheduling 
preventive and corrective maintenance and other work 
input controls; work sampling, standard data and incen- 
tives to control work output. 

Clerical work control programs that enable managers to 
control work and staff levels through systematic work 
measurement and simpliflcation, methods improvement, 
personnel evaluation and standards of performance* 

Facilities and manpower utilization and forecasting, facili- 
ties planning, inventory and production control., operating 
coft controls, industrial relations, budgeting, basic and 
extra compensation programs. 
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